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firmID country SIC.code sales employees assets.total
1 ELECTROCOMPONENTS PLC GB00647788 UNITED KINGDOM 5065 2118820 6212 1373547
2 AGA RANGEMASTER GROUP PLC GB00354715 UNITED KINGDOM 3631 412359 2516 403137
3 COBHAM PLC GB00030470 UNITED KINGDOM 3728 2947278 10090 3983939
4 REDHALL GROUP PLC GB00263995 UNITED KINGDOM 1799 182661 1225 109687
5 BRISTOL WATER PLC GB02662226 UNITED KINGDOM 4941 206207 489 766077
6 BT GROUP PLC GB04190816 UNITED KINGDOM 4899 30435053 87800 41437741
7 BP PLC GB00102498 UNITED KINGDOM 2911 379136000 83900 305690000
8 BRITISH LAND COMPANY PUBLIC LIMITED COMPANY?THE?
GB00621920
UNITED KINGDOM 6531 639091 556 17939489
9 BAE SYSTEMS PLC GB01470151 UNITED KINGDOM 3721 27771636 78000 32410672
10 BRAMMER PLC GB00162925 UNITED KINGDOM 7389 1073549 3241 627595
?? R version 3.3.2 ?20161031?
??  ?	





??????????????? ???? Knuth ?1984?, Gandrud ?2015?, Xie ?2015?
???????.










???? ? ???????????? ?? ?????




































? ? ? ????
?? ?????????????????
?? ???? Q-Q???????????????????????????????
????? ?????????? ?theoritical quantile? ???? ???? ?????





?????????????? P-P???? ?P-P plot? ???? Q-Q?????







 ???? 	??? ???? 
??????????????????????????????? ???















?skew-normal distribution? ???????? ?????????????
??????????? ????????????? ?log-skew-normal dis-
tribution? ???? ????????????????????
?? ???????


















? ? ? ????
?? ???????????????????? ???????????? Azzalini and
Capitanio ?2014? ???? ????????? ?????? ????









































































???? ????????????????????? ??????? 
?????? ?skew parameter? ?????????????? ??? ??
??? ??????????????????








? ? ? ????
?? ???????????????????
???? ??? ????????????? ????????
???????????????????????
 ??????????????
















?Azzalini and Capitanio ?2014? ? p. 53????????
???? ??? ?? ?????????? ????
???? ?????? ?? ?????????????????









??? ??????????????? ?parametrization? ??? ?????? ?Direct
Parameter : DP? ? ??????? ?Centered Parameter : CP? ???? ??????
??????????????????? ??? ??????????????
Azzalini and Capitanio ?2014? ????????




















????? ???? ???????????? ???????????????
???????????????????????? ??????????
????????????????????????????????????

















?independent and identically distributed : i.i.d.? ?????? ??? 
????????????
?????? ???? ?????? ?????????????????
????????























Estimate Std. Error t value Pr??t?
?Intercept? 89742.2976 41630.8981 2.16 0.0311
employees 138.7339 1.7267 80.35 0.0000
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Estimate Std. Error t value Pr??t?
?Intercept? 0.8058 0.0395 20.42 0.0000
log?employees? 0.4673 0.0049 94.42 0.0000
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estimate std.err z-ratio Pr??z?
?Intercept.DP? 1.94 0.04 52.12 0.00
log?employees? 0.36 0.01 69.71 0.00
log?assets.total? 0.69 0.00 150.32 0.00
omega 1.43 0.01 146.20 0.00
alpha 2.26 0.04 55.07 0.00
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